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I. INTRODUCTION
The following report summarizes the studies
performed during the months of May and June 1961, at
the Hydraulics Division of Fritz Engineering Labora-
tory, under terms of Contract No. DA-36-109-CIVENG-59
-112. Earlier work was described in Status Reports
dated: December 1958( I)':'}, February 1959(2), April
1959(3), June 1959(4), December 1959(6), February
1960(7), March 1960(9), April1960(10), May 1960
(11), June 1960(12), July 1960(13), August 1960(15),
September 1960(16), October 1960(17), November 1960
(18), December 1960(19), February 1961(20), March
1961(21), April1961(22), May 1961(23), and a Pro-
ject Report dated September 1959(5).
II. EXPERIMENTAL STUDIES
A. General Comments
The experimental tests were performed with two
impellers: (a) Impeller No. TD-7 and (b) Impeller No.
TD-8. It will be recalled that the Impeller No.TD-7
has a 22-1/2° exit angle and a 45° entrance angle, while
Impeller No. TD-8 has a 35° exit angle and a 45° entrance
angle. Both impellers have an involute vane shape.
* Numbers in parentheses indicate References
2Data were obtained for the following pump speeds:
11S0, 1300, 1440, lSS0, 16S0, 17S0, ~nd 1900 rpm. The
complete data have now been processed for two concentrations:
of about 1170 grams per liter, and 1240 grams per liter. No
appreciable wear was observed on the impellers.
B. Characteristic Curves
Complete characteristic curves for the pump with
Impellers No. TD~ and TD=8 are being prepared. The curves,
as well as other pertinent data, will be presented in the
project report covering this phase of-the study.
III. EXPERIMENTAL RESULTS
A summary of pump efficiency obtained with various
impellers is presented in Table I. The summary covers all
impellers tested: No.1 (The ESSAYONS impeller), TD-S, TD-6,
TD-7, and TD-8, for two si1t-c1ay-water mixture concentra-
tions of 1170 and 1240 grams per liter, and speed range of
11S0 to 1900 rpm.
Impeller No. TD-6 seems to have the highest average
efficiency for concentration of 1170 grams/liter, and its
average efficiency value is about 8 points higher than the
ESSAYONS impeller No.1.
Impeller No. TD-7 has the highest efficiency values
for concentration of 1240 grams/liter. Its efficiency is
about 12 points higher than the ESSAYONS impeller No.1.
IV. FUTURE STUDIES
A. General Comments
The contract has been received for Phase IV of
the originally planned program, and work has commenced
on the general analysis of the results obtained to date.
B o Additional Tests
The silt-clay-water mixture was removed from the
sump tank during the first part of June 1961, and the
tank ~ as well as all the piping - was washed to remove
all silt and clay which was deposited in various parts
of the tank and the piping.
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TABLE I ~ SUMMARY OF TEST DATA
SILT~CLAY~WATER MIXTURE CONCENTRATION
Speed Flow 1170 grams/liter 1240 grams/liter
RPM GPM Impeller Impeller
No.1 TD~5 TD~6 TD~7 TD~8 No-.l TD~5 TD~6 TD~7 TD~8
1150 800 72.7 77.0 78.1 77.2 75.6 68.5 79.3 78.1 78.9 74.71000 71.6 76.4 79.5 77.4 75.5 69.9 80.0 7605 78.0 76.5
800 75.0 78.7 79.4 80.6 79 01 73.4 79-.7 80.0 81.3 78.41300 1000 76.0 79.6 80.4 81.0 80.1 72.5 80.5 79.9 83.6 80.2
1440 800 75.5 78.9 81.8 79.8 79.5 70.8 79.8 81.3 83.3 77.61000 76 02 80.4 82.6 82.4 80.3 71.1 83.5 82 00 8405 8000
1550 800 75.7 81.0 8408 79.3 79.4 6705 80.4 80.6 8209 76091000 7504 78.1 82.9 81.4 80.1 68.5 80.6 81.5 8403 79·1
1650 800 66.3 79.3 7807 7801 7709 68.2 77.7 7704 8106 74001000 6505 80.0 8007 8004 7806 6707 8000 77.9 8500 7804
1750 800 67.2 77.3 76.3 76.9 76.3 65.0 76.9 75.4 7706 74081000 67~6 78.6 7902 7806 78.9 66.4 77.9 7703 7907 77.0
. -
800 67.2 73.2 7309 73.5 70.2 -~ -- ~- 7702 --1900 1000 78.0-- -- -~ ... - -- -~ ~- ~- --
All Avg. 71.4 68.9 78.8 80.4 76.1800 77.9 79.0 77.9 7609 79.0
Speeds 1000 72.1 78.9 80.9 80.2 78.9 69.4 80.4 79.2 81.9 78.5
